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AB A review and discussion with many refs. A collaborative study to 

systematically assess transgenic mouse mutation assays as screens for 

germ * y 

cell mutagens has been conducted. Three male mouse germ cell mutagens ( 
ENU/ iso-Pr methanesulfonate (IPMS) and MMS (Me methanesulf onate) ) 
were selected for testing. This paper provides a brief review of the 
effects reported for those 3 chems. in the most commonly used 
non-transgenic germ cell mutagenicity assays, namely the dominant lethal, 
heritable translocation, and specific locus tests. Addnl., information 

on 

the DNA reactivity and the mol. nature of mutations induced by these 
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AB A review with 51 refs. on the use of ethylnitrosourea (ENU) for 

chem. mutagenesis in the mouse. The worldwide effort to completely 
sequence the human and mouse genome will be accomplished within the next 
years. The focus of current activities within the framework of human 
genome research is mainly on the assembly of high resoln. genetic and 
phys. maps and genomic sequencing. Cloning of new genes is getting more 
easy using those maps. Nevertheless, it is necessary to work on a 
systematic anal, of gene function. Results obtained from these efforts 
will be of enormous value for future biol. and biomedical research. 
However, even the complete sequence will not in all cases reveal the mol. 
and cellular role of the different genes. Therefore, the next phase of 
the Human Genome Project will have at its core the functional anal, of 
genes. Those genes relevant for the diagnosis, prevention and therapy of 
human diseases are of particular interest. Looking at the history of 

life 

sciences, mutants have been the most important tool to obtain insight 

into 

the biol. function of genes. The mouse is the model of choice for the 
study of inherited diseases in man. In order to meet the requirements 

for 

functional human genome anal., we need a large no. of mouse mutants 
similar to the collection of mutants available for other model organisms 
such as flys and worms. To fully apply the power of genetics, multiple 
alleles of the same gene such as hypomorphs or hypermorphs are required. 
Efficient prodn. of mouse mutants showing specific phenotypes can be 
achieved by the use of ENU. ENU is the most powerful 
mutagen known and we currently see a renaissance of ENU 
mutagenesis. The application of ENU mutagenesis is reviewed and 
discussed in the context of a new era of functional genomics. 
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AB A review with 45 refs. The mouse will play a role in mammalian gene 

function studies as we enter the post-genomics era. The challenge is to 
develop systematic, genome-wide mutagenesis approaches to the study fo 
gene function. The current mouse mutant resource has been an important 
source of human genetic disease models. However, despite an apparently 
large catalog of mouse mutations, we have access to mutations at only a 
small fraction of the likely total no. of mammalian genes- there is a 
phenotype gap that needs to be filled by the establishment of new 
mutagenesis programs. Two routes, genotype- and phenotype-driven, can be 
used for the recovery of novel mouse mutations. For the former, gene 

trap 

embryonic stem cell libraries appear set to deliver a large no. of 
mutations around the mouse genome. The advantage of genotype-driven 
approaches is the ease of identification of the mutated locus; the 
disadvantage that a prior assumptions have to be made concerning the 
function and likely phenotype of the mutated gene. In contrast, 
phenotype-driven mutagenesis emphasizes the recover ov novel phenotypes. 
One phenotype-driven approach that will play an important role in 
expanding the mouse mutant resource employs the mutagen 
N-ethyl-N-nitrosourea (ENU) . The phenotype-driven route makes 
no assumptions about the underlying genes involved, an ENU 
mutagenesis programs can be expected to play a significant role in 
uncovering novel pathways and genes; the disadvantage is that the 
identification of the mutant gene is still not trivial. Together, the 
complementary routes of genotype- and phenotype-driven mutagenesis will 
provide a much enlarged catalog of mouse mutations andphenotypes for 
future gene function studies. 
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AB A review with 67 refs. The progress of human genome sequencing is 
driving 

genetic approaches to define gene function. Strategies such as gene 

traps 

and chem. mutagenesis will soon generate a large mutant mouse resource. 
Point mutations induced by N-ethyl-N-nitrosourea (ENU) provide a 
unique mutant resource because they: (1) reflect the consequences of 
single gene change independent of position effects; (2) provide a 
fine-structure dissection of protein function; (3) display a range of 
mutant effects from complete or partial loss of function to exaggerated 
function; and (4) discover gene functions in an unbiased manner. 
Phenotype-driven ENU screens in the mouse are emphasizing 
relevance to human clin. disease by targeting cardiol., physiol., 
neurol. , 

immunity, hematopoiesis and mammalian development. Such approaches are 
extremely powerful in understanding complex human diseases and traits: 

the 

base-pair changes may accurately model base changes found in human 
diseases, and subtle mutant alleles in a std. genetic background provide 
the ability to analyze the consequences of compd. genotypes. Ongoing 
mouse ENU mutagenesis expts. are generating a treasure trove of 
new mutations to allow an in-depth study of a single gene, a chromosomal 
region or a biol. system. 
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AB Large-scale mutagenesis and screening for altered pheno types 

have been used effectively in many (lower) model organisms to identify 
mutations in genes that control biological processes. In the mouse, the 
cost of maintaining the large breeding colonies necessary to 
screen for recessive mutations makes it important to consider alternate 
approaches such as region-specific saturation mutagenesis or screening 

for 

mutations with a dominant mode of inheritance. In this article, a pilot 
screen for (semi) dominant visible and behavioral mutations in the mouse 
induced by a potent chemical mutagen, N-ethyl-N-nitrosourea (ENU 
), is described. An efficient protocol for ENU mutagenesis and 
strain-specific differences in the effect of mutagen on the sterility 
period and long-term survival are reported. In addition to a description 
of the screen for abnormal circadian wheel running activity that was used 
previously, the suitability of a high-throughput screen of mutagenized 
progeny in the Porsolt swim test, used to test the efficacy of 
antidepressant agents, and in the prepulse inhibition of the acoustic 
startle response, used to detect anomalies in sensorimotor gating, is 
tested. By demonstrating strain specific differences and prescreening 100 
Gl progeny of mutagenized males, the feasibility of using these 
behavioral 

assays for a large-scale screen is illustrated. In this review, details 

of 

a mutagenesis screen for behavioral abnormalities are described and 
issues 

important in the initial characterization of novel ENU-induced 
mutations are considered. Copyright 1997 Academic Press. 


